Involvement of p21WAF1/CIP1, pRB, Bax and NF-kappaB in induction of growth arrest and apoptosis by resveratrol in human lung carcinoma A549 cells.
Resveratrol, a polyphenolic phytoalexin found in grapes, may have the potential for prevention and therapy for human cancer. We report here that resveratrol inhibits the growth of human lung carcinoma A549 cells and provides molecular understanding of this effect. Resveratrol treatment of A549 cells resulted in a concentration-dependent induction of S phase arrest in cell cycle progression. This anti-proliferative effect of resveratrol was associated with a marked inhibition of the phosphorylation of the retinoblastoma protein (pRB) and concomitant induction of cyclin-dependent kinase (Cdk) inhibitor p21WAF1/CIP, which appears to be transcriptionally upregulated and is p53- dependent. In addition, resveratrol treatment resulted in induction of apoptosis as determined by fluorescence microscopy and flow cytometric analysis. These effects were found to correlate with an activation of caspase-3 and a shift in Bax/Bcl-xL ratio more towards apoptosis. Resveratrol treatment also inhibited the transcriptional activity of nuclear transcription factor kappaB (NF-kappaB). Taken together, these findings suggest that resveratrol has strong potential for development as an agent for prevention against human lung cancer.